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(54) CONTROLLER AND DATA PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the controller 
that can perform a process, which needs to be 
performed in real time, at a high speed and flexibly 
cope with alterations, extensions or the like. 
SOLUTION: A microcode controller 10 of a microcode 
control system is provided with a dedicated data 
processing unit (VU) 31 which can perform a process 
using a dedicated circuit, a general data processing 
unit(PU) 32, and a fetch unit '21 which is common to 
them. This controller 10 can synchronously control 
the dedicated data processing unit 31 and the general 
data processing unit 32 with dedicated instructions 
and genera! instructions described in microcode on an 
instruction code level, so that multiprocessing can be 
performed by these units, without increasing the 
circuit scale. Consequently, the controller for high- 
speed processing that has high cost performance 
which includes the development cost or the like and 
is suitable for processing which is demanded to be 
processed in real time and the data processor which uses it can be provided. 
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'T<D^m\z^h^x\^. m±f^mmnmL^::2>jt^ h\zn 
mt -t^Tz^vz "^"^^i^mt ^ X > h n tf -r^-^fb 
'r^^h\z^r)W'^mmLm^wm\^x\^^^. vtz^^^-d 

X. MPEGe^> hT. h U-A^lJ|g:;^c;^j:fiOVLC^K 
/ci: V L D < M>J^ $ nx t ^ § o 



(8) 2000-207202 

[0 0 4 3] v'LD\z^n^^m.(DW:ikmi\t. mtn 
^^^^^-&-:^t^m±wmx&y). i^tt±cDhi/-F 

zi-]^tm'&y^-)vv (FLO) ST/pjg!:^:7^-ji. 

H (VLC) T4^gS:#^j'e>n^o :icofcS?). i^T<7)J:p 
(2) 

(3) VLCcD«^ii!l31 

(4) MPEGv-^'i^u/^XOX^-t^ffi 

(5) ZT'O'^r-S/H > . l/-^;i/Trco^«:1t if • 

(6) ±.{11^^ 'sr-^<onjt^f^E(omw^ 

[0 0 4 4] ^1 {rx^- F • P- FO^g^tBtg;^^^, 

20 ms^m.i^m^x^^vrz0k\^yx(D}i5^:tm±\zo:r.-( 

^WRX^f^\^^ofz.^UX\t. ^(r:>fzt>\z'^ 
30 r)m.o\iyV':^h^)-i.(om&h±^<f^^cox. x 

V L D CO # CO E p ^ ^ :^ ^ < * :& -r ^ S S ^ ^ o 

[0 0 4 5] m2\z^mmny:;^-^a:>m'^^%mMm 

T^P-Hf'SMPEGb'u/ FX hU-Ac^a^ti^^^tl 
^ \zy FX F U-AO§;65^<. P#FBl65fj:^l§;0^-^nt5 
mz9V'^(7:>i^7. FCPU/j:^*^^ecOA^^-^ • 

7.m^t^^^^m%\^. z.(D^wMs.t}^^ib\zmm^f^ 
40 MPEG-2<D«^. ny :^-i^<Dmmh^<zn 
ib ^ u-yx^m^x^-o ztith^D mm^xtji^^-^:^^ e 
x^^. z(Dmm^mmj\-}^^:i^T imm\si^) xr 
^x^simv^otT^t\Bi^mm^±^<t^ommmx 
tiii^. V'^^L'. MPuxmm'r^iz\tmm:^^fj^^^^o:> 
X. ^^^^^(DT^-^ixizMft^i^u^^^y'zi-i-mm^ 
'no zt\tmmmizmi^^\ 

[0 0 4 6] msizvLccom^n^mit. &:$imz\ti 

FcOT':n- F;6^*^Tb;^cJ:lv,hi^cDVL COT^n 
— }^^mu^X^tj:l^tl^oXj^^i^^. iftlc. t'p- F 
50 'r^^}dy hXh^J-A^m^^^^^m-^lt. ^n-FcO 
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^vi^rz'r^\z^yymm^±M--^^^rzn'vhDtt^^ 

[0 0 4 7] ^4tr. MPEG\dy hT. hU-Ativ M 
T C'^ ^ A ^ ct 0 v-;^ ^ A M f 

itbfcMPEGe^y nt; h ^)-'A\zMvx$>^mmwm 

[0 0 4 8] m5\Z. MP EG - 2 ti, T^U^-v-g 
7" 4^7. hO^Mfb^T — — ->3 > - ^^^^^^^CO^a 

[0 0 4 9] mmz. ^m^(Dmmmi^±\zmy. 

[0 0 5 0] :^m<D^^m^^m^&m (vld) ■ i 

m^x^^^oizvrcy^-^mim^mx&'ox. mmtj: 
-^^m^^<Dmnmm^mm-r^^o:>x&^. 

[0 0 5 1] *i?iJ<7?5^"^^31^MTfe^VLD 1 \t. 

iF0 2<h. j'^i^)Viyy^-iii.x(Dmmhm^rz'^-r 




^$M2 000-207202 



J5 

T*^ VL c^T^n- Kr^;ta^c^vL Cx-y;i/4, 

^]tS^lHlSS5. /^^7; N • -r>i5^->'a:-X6. I Q/ I 
DCT'<>^>^x.-X7. MCP^ >^:7x-7s 8, ^1^ 

sue pu-r ><S7:7ai— X 9. ^^is^^cpv ^(Dyy 

cDF^gscpu 1 9 ^{(i;^T43 0. ::ne?^v\*7. 1 1\Z^ 
10 OS^^tiTi^^o ^fc. ©Jffli:xx^> h 1 Ofcti. 

^D3- F^|BltL';tROM 1 2:feck2^»7-:i7xU7'i: 

[0 0 5 2] ti^y hU-Ati. ^1^^;6^e»C^iSi$ 
A bT t) ^ l/^ L . — ^^1^ ^fJ ;< ^ U -T/x* :7 t U > ^ 

Lfc^o^ll££A:tibTt)^iio :^SB^^U r>^ 

-:7x-AC7)Igfh/^?^^-f hT7^j:<. tf ^y hA hU-AO 

h U'-^^H>\:z^^m^k.mm^:k'^<vx. m 

g$F I F0 2cD±#^^ti-^UT. cntcMis-r^c<ii 

(7)F I FOi?^-r:^^u ' i/^^UT^^fiJ^-e^T^Via-gr-e 
ab-pTt). iy>^)v ^ if^-VRAM^nrnvx-x^mv 

[0 0 5 3] SiJ^a?:lx>y h 1 0 F^guc puTii:igM 

^(DX$>K>. mm::^:=^y V(Dmmz->\.^X\t^XTX^\z 

- Hi^tfi^^t^c^tr^y h/t^->eim. VLC<i:FLC 
tOx - H <h i.^ o IeIK ^IB ivfcjag <h . . JgSffi:^^ 

4^ nfc>^D^/^At::ci:0*J^^PT#^c^:'5^I;^c^:•::)TV^"^o 

[0 0 5 4] Ai?^- 1-^3- F^tiilHlg§3tS, 6 4 ti h 

miLxW]V^-r^^(^x^Wx\zmmt^\dy n • v':7 ha^ 

fe^o MP EGe?:^£0«^. X^-h ' a-KtiZL- 
A\iy h<D'mmzyy h^m^\^X^^^. ^ib 

\z. y\w I- • T ^'^■>\t.mmt\^f^<xhSi\.^(Dxw.m 
50 mzT.^-Y^ ' :3'-\^^^i^mri<Di^m^±<mm)^h 
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[0 0 5 5] VL Ct^H-^"^ >^ • 7^— y;i/4^1. M 
PEG-L<hMPEG-2 chT^^^ V L C^=i - 

[0 0 5 6] h • -r>^->^x-7.6ti. I^SBCP 
Ul 9 (Dl^aJp<^U^O7^-feX^f?-r=bC0TF^I$CP 
U 1 9 (D^frr^'n/Z^AtDtg^fCct-n^Tti. ^-^MS 

[0 0 5 7] lQ/l'DCT'1>^-yji-7.7\t..M 

"XTab^o F^a^CPU 1 9 7ii^F I PU (2^%XCL 
K) coJ:'5tciSif/^cJ:CPU-rabn«, jSm^fbiS^ll^T 
*fTbT. . ii:®5Sgit^r3it--r >^*fe§g--5^-^ ^r^iit- 
[0 0 5 8] ucp-^ yi^—yjL-T.Bit. m^mmm 

-S'bOT^^. D :/D ^ • 7 K MCP 

[0 0 5 9] F^SBCPU 1 9\t. VLD 1 chbTfiit^tC 

T^o cpul 9£D5[iJitttgt^fi<Tt>s<. mmizv 
MvxmmzMjt^x^^^oiz. h^mm<D^mo:>cp 

U^f^mUT^ < C tT^m^V^^^ Z t\tht> ^ /vX$> 
[0060] m2lZ. VLDl CD$fj|afa- h 1 0 (DWt 

y h 1 ofi. 3- FROMi 2izmm.^nrc-r'^ ^uzi 

X^-dX. ^^n- K^:7x Ji^y ^^l- ^y K 

(FU) 2 1 ch. ^^y':n-\itmff^n^^iry'Z2- 
}^mn:=^:zy h (DXU) 2 2 (h. AT. 1 1 ^::rM.T^1^ 

^fz^<D'i >:^y :jL-7.rL-y h (IFU) 2 3 cD 3 . 



(10) a^m 2000-207202 

[ 0 0 6 1] f^^7^Z3- F^fT::L:^^y h 2 2:feJ;D^'i'> 
i$'7x-X:x- h 2 3 ^i, ^t^Wtc. X:57-hD-F 
^ffi[HlS& 3 ;^^:CD^^IEIg&T^[l31t-^^^^^^T^3- 
x\tv\5) 3 1^. ^n£^^(7:)i:a^(D5^-^5!iii^<^ 

tr^Sl^T^iPU) 3 2 tt::SijnTl.^^o l^fzt^^X. V 
U3 1 TRT^S??-^«-^ia31 (VLD) \Zt'^i:i^^Mm^ 
10 ^^%fs\^f^i:i^^. PU3 2(rcfcDS[JCDtFL;B^-^i[l31 

*:^J(DSiJfflI^- h 1 0 ti, 1 ^n>y>>-t?l^^CDi^3i 
^ Wtg T ^ .^c s5 (c . X 3 - H it< ^frif-r 

LT. cne>CD^>^zL-;i'DXU2 2:fecfc^I FU 2 3 
^1VU3 l4BcfctXPU3 2 ^C>^x7^tl;^c^git^:;^J:oT 

[0 0 6 2] ffi5:Lb:?c*itl^^-r^VU 3 l45j:U^PU 
Z2tm^-^n^fzmz. *^y^n-HftfT:i-^y K 2 

-ry h (VDEX) 3 3(h. ^;8^^^5^3f- KT-^JX 
-u/H (PDEX) 3 4 i:^fiiATV^^o ^e>t^. y^n 
- F^n;^c#M^^^*ffr^^-^y h (VDR) 3 5 
ch. T^n- H$n;^c^i^^^^^fT"r-5aL- ^y K (PD 
R) 3 6^<l^TC'i^o ^;^c. 0^:7ai-x:i- ^y h 

;^cJ:1^:/^- h 3 7:fe<:fci;3 8 ^It^TVi^o ClOck^ 
tw. VU3 1 \%. JfigcD^^'a- H:i-^y h 3 3. ^f?:! 
F 3 ^^^xS^y^y :sL'-y.:xzLy h 3 7 ^ffi^. 
5^ ^;^c. PUS 2 'b.ffig(Z)xzi-FrLn>y h 3 4. Ilffo. 
r:^y h 3 6 43 J:tX-r >^ :7x-7.:i:::z:y h 3 8 ^m^LX 
X^tzt^-oX. VU3 143cti;^PU3 2^1. mtL\^ 

[0 0 6 3] VU 3 1 <hPU3 2 t::3t=^ilbT#Ba-tr^J5 

^v^)vxi^mz'T-^m.mt^'^mt.f^-:>x\^^. ceo 
40 ^\^^^u^-^mM\z^mz%mx^^. ^^\z. m2 
m^^x^m%Mrt^z.t.t^x^^%M%x-^fi\t. vu 
^mi^^^u^M'^nmzmm't^z.t.t^x^^. 

[0 0 6 4] — cne)CDVU 3 1 :feci;Z^PU 3 2 t:: 
*ft*6^^3— F^>^x'y5^f^ 7x^7 5^ :x-*y h 2 1 
\t. 3- FROM 1 2 t::*fL^^7x-/5"7 FUX^Iil 
:^-r^7x^y5^7 Fl^T^ffi;^;^!- :y F (VFAU) 4 1 
ch. F^=f - FROM i 2 7^^^^ >^xy5^L:7x 

50 v'^WT.^PP.^. PP.\^^TSPK2\Z^ti't^y 
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^^>^x-^[±i*:i-^y h (VFRU) A2t. y 

h (vpFDc) 4 3<h. p\^'lL^U'M'pmi^^^u 

jLV^mm^noy (VPIRQ) 4A<D 

[0 0 6 5] HI 3 tC. :^m<^Um::L-^y h 1 O-fS^^ 
' ti. 1 7- K 1 6 tf :y h<!iUTg:;^5^^3 7- KcO-^-f 
4n- K 5 OcZ)5felStl, :i<?5^^a- K 5 0 ii^^tc^S^ 
^l?Stf :v ^(Dmm^^yy^b i co:7^-;^ktS^o 

Cini'^l'^T. ^^3— K 5 0 C0»7— K:^^^-ri 

T*$D, ^^(C, ^^13- Kc05^>f Xt^^ ^^-r 5>'3 >S: 
^-r 1 ^^nt^gcb^^y hc^^gijrn- K S 3 (75 7^ 
^tt^tlTV^^o Cin^twiS^ViTv :t'^^>H*5ckI//'^ 

[0 0 6 61 S-r> ^S'J3-F5 Z\t, ^^n-F5 0 
;O^PU 3 2'rT'3F-.H43cl:i;®S$n^ia^#^;^^. V 
U 3 1 T5^:3- F^5cfcU^ffl31$n^»«^^-Cfe^?ii^^ 

3;^^* "0" tc-fe^yh^n. ^ffl^^O^S'J:^- F 5 3?^^ 

it^nxt^-S^^ti. #5£<7)VU^^^r^»Jn-F€r 
-k^y F-r^CchtCct 0^:3-rF43.fci;^M31$n^Vum 

[0 0 6 7] dO^SiJ:::- F 5 3 y :^-j^rL-y h 

2 1 CD||fT©JP:i::i^y F 4 3Xxn- F$tl,. VUS-l 
^fctlPU 3 2 (7)7^ r3- FH-^;/ F 3 3 3 4 tr^" 
n- FJi^;i?^%i±e>n^o mt'J:0> 7^r]-F:i-^y 
F 3 3 ^fcti3 4^S7ji^y5^U>?X:^ FR 0fj:V^LFR 

3 n— F^n^c^^n— F^t'i^- Ff b^ci^^o 
X. VU3 1 ^^c:^iPU3 2^^, ^fcl^^l^^ 

^^^^n- F*r^5aiitcP#P^1;i?^g^$ns di^i^cC 
<; -^nt::cfc^T'n- FilM^KiX^-So ^fc, VU 
^ T^c P u 4d > X ^d;^ ^ ^ ^ ;t 11 til ^ # ^ fc ^ -7^ 
a- F43i:0^^fTr^OT. S-^co^^JgOL-^;/ Fic43lj- 
^®3lf^s^^ 1./7 D ^-^fix3!i)Wr^ J:7tcfBa!X 




if^Ha 2000-207202 



[0 0 6 8] #^S=i-F5 2^i, F 5 

0CO7- FSSr^"rfec?:*XfeD. 2|s:«?iJtc4DV^Xti^^:3 
- F/^/^2 7- F*fctl3 7-.FXfe^;i^^^t";^cJe>tw 
>lC'^e)n^. 7x :y?:x- F 2 1 tl:fel^Xti. -^^S 
n - F 5 2 ^7x>y5^T F U-X tiitin-- ^y F4 1 X^T^rn 
'-\^r^Z.t\z^K). tt^<^^^:3-Fc05fe^T FL/y; 
:?^^^^=i-F^#:^7^n-Fb;^£<Xfei|yjH^-r^o 
^^':?X. ^^n- F 5 OjijWU 3 1 ^;^ctiPU 3 2X7=" 
if? F$n^f:<Xfet^j^c7:)#^n- F*«t;:7x v5^r 
^C<h:^^X#^o cco^cJi). ^xu/^'^nfe^^a— F 
^;*:CD^ D ;i7<^:37'1' ^ >i^X.7x^y5^L/vX^ FR 0 
J^cCV^L-FR 2 \Z7. hT't^^t\Z^y)y x.y=^^^ ^ )V 

^ fi O ^ ^ n - F ^ 7 X ^> ^ -r ^ Si) 7" 'J 7 X >y 5=^ ffl 
U 7 X ^> 5^ A 7 T i: T^i: ^ o 

[0 0 6 9] M^JMa7^i7'5 1^1. ^t^^o^^a-F 

;^?^^a5aax#^ili:^^-r5^— :^X$)'5o con— f 
5 1tc<fcO> ^S^2i3l;^?^^ffixa&^::<i:^^*Jg^$nxVi 
20 ^m^\'t. 7x^y5^a.- ^> F 2 1 07x-/^x-^tti:^ 
a-^yF4 2ti. #^n-F;i?WU3 1 ^fc^lPU3 2 
x-x^— F^n^o^^;^^ td, 7x^y^l.xv^^:;*:o 

^^n - F^ L/>^;^^ FR075:liUFR2trxF7-r 
^bX. llfTM^^::^^y F4 3tcJ:D. ^S'J=3-F 
5 3 tCl.:^c;0^:pXPU3 2^/ct5VU3 ltCf^n-F43 

j:ix^fT$-&^ci:;i?^'x#^o b/c^^t^x, ^mmmo 

pJ5^^^=i- F l/^;WXBJ5ttcfg^T^Ci:^^pTSEX 
1 i7n^y^#{4X^SJ!i3lOffl^^ff7C<i:7&^X 
^S«[l3SCDpJS^VU 3 1 ^fcttPU 3 2 
Jf? CDT^a- F::i-^y F 3 3 ^fcti 3 4 /cJ:£XtSSco®31iK 
?HlcS'::J^¥ijfrb;^j:<Xt5Sln i.fz'^^'DX. ^Mmm 

/N- F'^xT^Ccfc^lHJSS^^CDtfi;^. m^±0^ ^J^^ 

[0 0 7 0] Cl£Dcfc7t^^^3— F 5 0CD5felltrM^iJ^E!l 
317^^*5 1. #^S3i-F5 243<i:I/^;gij3-F5 3 
^m^X:^< ZtlZ^V. 7x^y^a.- F 2 1 f*4BV^» 

FR OcDF^^^t'^I- F-r^i^c:^tXf^gP$iJ®^fT7 d t 
40 ;^?^X#^o 

[0 0 7 1] *:«rfIt-^5V^Xfl. *^^^tr^< tFLi^*^ 
;^^^a5[i3lBJtgX*^;^^i?/^?^:^^^^::i- F^^tilHai^n 

;t<hx^f, 7x^y5='I/>^X:$' FR OfctV^bF R 2 
T; F 7 :^ nfc^^ =1 - F f^fr^X* D pT 

tlX^.^^, -^ct:)^^;]- FllVU 3 1 cox:^- F;a.- 
^y F 3 3 XT^a- F$n^(h^^^::II^TU>^>;:^ VR 0^3 

ctrxvR 1 tcx FT^n^o *^jtr*5v^xtj:. mm^^'Tt 

<hLXtl2 7- FcO^^n- F75^;31c^nx:fe0> 27. 
5^? ;^F7Xt^o ^Tz. mm^'riff^y :^v^}yi>7.^FR 
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^l/>?Xr^ F R 0 T^Vi bF R 2 twX hZ^n^o 

mm^'^izm^^Kmmtmmz^nmm^n^. 

[0 0 7 2] ;za)m. ^u^^h.tit}>^ IRU. 

izm:m<D^^z}-]^(D^mizm^. 't<D^^zi-]it^y 

FR 2 fc;^ hZ^nfc^^rr-.H:dt^S^^n^<h|WIPtH 
C(D^o\z. 2f^0iJc75$!l»n.- h 1 0 t::^ViT^i> 

7.^ VR 043cfci;VR 1 ^^^jHlc^tlTl^^OT. 

^^mm\Bi^\z^\.^Tmff'^n^mm^mT'r^^x\ 

^ ^ -1) D ?i b T ^tf r ^ f?^ ^ r -5 d (h # 
[0 0 7 3] ■r?"ci::b-^, ^ffllHlgSTfT-^T^-^^ati^ 

^^izm-r^^inim^m^^c ^y^m^Li^^^-T.:^^^ 

^ ^ ^ C i: cfc D ^ O ^ -5 >^cC^;^ [H]g§ *5 ^ j- ^ ^E[131 ^ 

miB\^$>^v^\tnmmmmz:^\-f^mm$>^i^\t^m.i^ 

%^^iif3:^. m^(Dm-m\B}mzni^mwii<Dvu^^m^ 
^n^m-^it. ^n^n<DvvizMjt^vrcm^<Dmn\y 

[0 0 7 4] $e>tC, VU3 1 ^J:O^PU 3 2 tr^t^fb^ 
m<Dy jLy^zL-y h 2 lf)^mM:^tiX^D. d CO 1 :p 
(Dy zcy^ZL-y h 2 1 T:7x^y^$n;^cfftr^3 — H^:: 
cJ: VU 3 1 ctC^P U 3 2 ;^^SiJfP$n^o b;^c;0^*o 
T. VU 3 i :t^^ZSPV 3 2<Dmm^^MMmh^isbX 

CO:>tz^\ VV 3 l:^^ZJ^FV 3 2 (Dmm 
mm^ftya^^yj^xnvCtf^^X^. VU3 143J:^;CP 

u 3 2 \z^K)^mmm^norz^\zmmm^'pm^<Dtc 
^ommmmit^wx^^. ^vx. vv 3 i^^rjr 

U3 2:f)^^m(D'^^ i/ay'a^*yAxmm'^ri^a:)X. 



(12) if^M 2000-2 0.7 202 

[0 0 7 5] ^tz. VU3 1 ^$iJffll-r^#^^^^V< 

\^^ir.Lxwmm^^mmT^rzib\zm^m\i^^ct<D 

X^fS:^-^^rzUi>7.^(DU'-\^ . X ^Z^wJ;^S^J^BiC5;t 
-/^-^y \^^t;:<'t^tf)^X^^. l^tzt^-^X. C<D 
j^XhVU3 1 iPU3 2 ^mmf3:mm(OTXi^ ^ Ay 

i(? [0 0 7 6] ±f2t3TiffiH>gbfcMP EG tf^y hX h U- 
A ^ 5!l 31 T ^ " ^ ffl 31 S ® T ^ V L D t C :fe ^ t ^ ® 31 
tttgtr;^#<i^S^-^x.^ (1) (6) c^MH^i, 

^g) 1 0:fecfct;cn^^V^fcVLD (y-^ffl31g 

A) t^m^xmmummx^m^mmx^^^oizv 
20 xi^^o c(Dtz^. ±ts (1) (6) (D^m^mn^- 

±<DhU'-}^:i-yhVXX\tti:<. lHlg§^M V^fciS 

ht<^:mx^07'r^:itf^^x^^oti.x. m^mm\t 
^ofz^izm^^-rmm^^z^nmhwrnx^ vtz^}^ 

L D ^ tl« T ^ C i ;^^*^t6 ^ o 
[0 0 7 7] CCDJ:^;^cC^-^M31gS 1 tc43^^T, ^ 

30 '-\^\z^^um^m^mM^^t^^\z\-^. n^uy^x 
\^^hjEr-<^x(Dmmf)^n^^z.ttimmxh^. ^<d 

mm^m^x\^^. 

[0 0 7 8] ^:^J<D$^i^af^.- >y h 1 0 tr:feliT[S, 

^un-\^o:)%m^±.\f^fz^\z'^'^m^%m^^tm 

^;^c2se). 3- FROMl 2 (hffla:x-^y h 1 o^^gMf 

-^^7 T F U y S>'>i/$nTVi^ (:^c <t ^ ^f^^ n - F I C 
(n + 1) )• 1 ^ Uy ^Xy :c.y'5^Vy jLy^UV 
7;^FR0;^VibFR2trX hT't^Z.hti^X^f^^^^. 

^(oxof^mm^m^^^fzmz^^^m^^ibnx^^^^ 
yy7^fz\t.y''^)y^y^uv^7^) hmtn^ui^x 

^\Z^^(Dm=r\Z^^L^X^^^U- FbT:fe< hX 
h^o b:^^b, ein^i. yU7x^:;5"7^^'i' >^-^fJ^^ 
^ (iijfg \z y tj 7 X ^7 7 r y ^ v-:! i 

50 ^mm'oizw±i^x\^^y ti'^vmm^m^.xi^^. z 
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t tSSU COHSiO^i^^g ^fs.y). '>7^cJ: < ^ 7^ 'J 7 X 

[ 0 0 7 9] Z.<Dfz.}t. *«^JCO^JfP:x- h i 0 H^ol'^ 
- :y h 4 l;6^e>«t3 2 ^-f >^^cD7x^^5^7 Kl/XFA 

;5:oT:feO. /tXiH, -r?^^-&'7- F^^ct D^b^l^^. 
t)?.^. ^tc: Fl/XJif^e 3 7-F5i^<^3-F^ 

UT*^. ^^n- F^i7- FStr FROM 
12 a. 12 b. 1 2 c43J:Z/l 2 dtrp<^U-r>^'J 
— 7^$tlT*5 2^'f.>C7)7Fl/X F AiSctU^NA 
#=1- FROM^tC^^Szi- F 5 2 ^T^'^- Fb 
;tiS^trS::?X7x^;/5^7 FVxai;^^^^:/ 

M12a, 12b. 1 2 c 1 2 d ;0^e»&'^CDA'X 

t-7:x^>5^$n;^c^-:$^fchi;^A. B. C43J:tXD^i. m 
*?M-^<f) a tCSo^V^TiitF^^n. 7x^y5"l/>^7.:^FR 
0. PR l43cfctXFR2trXh7$n^o ^^fz.ti^'^X. 
7x-/5^l/i^7.:^FR OfcCViLFR 2 tr^^. ^U^vK 
I P;0^^-f$fe^7 Fl^X;&^e» 3 ^-Fii'tT^-r" 
F7$n^o ^(Dfz^. ^^3-F;&^*"T^S 
■rS^tCt>J&J^3.e.-r. yu :7x-/5^l/>^X^^^£:^^(i:ii■ 
-r. '7--Fi!t^^£?t.^T-iHS$nTC;^^#^=i- FTab 
:?T'fe31^t^7x^:/^K{^tCJ:D. ^^c i ^iJ^SStT^ o 
Tt) 1 :^7D^y ^T7x^y5^-r^Cl<h;e?^*pTtgTfe^<, bfc 

[0 0 8 1] ^<J)^ots,y FCO 
S^S;^?^3 7- FtC|5g^>n^^)OT^l;^<. :1;^5;^^4 
7-Fe;±Oil^tCTt>3i;^T#^o tzfcl.. 5 7-F 
-l^±co^^ti. ^^=3- F;<?^S^J$n^n-FROM. 
^ ^ I' ^ ;:: n ^ > n — F t" ^ =1 - F R A M 4o t ^ T 
m±& (i: i; i^-^n«±;ei^* 7 - \^m.wtt^ ^^^\z 

[0 0 8 2] :k\zifm<Dmm:^:=:^-j F 1 Q\Z^^^T. U 
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>^^. mK)ii,^^^m¥%^m<o^\^t'tnt^^<Dm^)^\z 

yyiLh^%M<J^'^^mzmM^^t.^\t.. 7.^y^\z^m 

t^i^OT. It'jf 7 F UX^A¥^-r^;^cise)tci ^ D^y ^^ig^ 
^tV. $e>t::, ^il§7 FU;^^l±i:^-r^<^t:: 1 ^n^>r 

/7 n :y ^ ^ <h T^cJ: o T b ^ -5 o . 
[0 0 8 3] COfcJse), ^WCDSJPO.- F 1 0 
Tti, PU 3 2 0*fT:i::i^y F 3 6 tC«lffB7 Fl/X^^ 

m-r^mmcDyfi^ >^-^5^>#^;n/v^7.i5^TR^sij 
tzcto. ^^(Dmm^iBimi'Xi^^o w^. mmrv^uT. 
hmm(Dmmti^x^mLx:^<. cn\z^K). y^>^^ 

TR07 F l/7;<&7x^y^7 F UX[i5:^7^-^y F 4 1 {C 

m^^vxmnT^^t^^x^. y.^ v^ti^^T \^V7.^ 
p- F-r^je:>^^^*?^vi. 'u;^c^^oT. mM%M^ i^u' 
y^xffoctf}^x^^. ^ib\z. ^ommi&miz^^ 
xr-y^^jvi-i^y^^TROT F uT^^mnvtzt^ 
\z., :k<om.mT F uymm^:ico'r>^yjv\^z^y.^\z 

.D-FbT:fe<^ rnttiO, ^<D^»J!l31t) 1 ^D^> " 
^X^fv:Lt:^^X^^. 

[0 0 8 4] SiiO3i^S0;3il{'i5V^Tt^. ^!l§7 

30 F I/X I P t3jjP^, 7^:i^it^ (ZJ >^-< v-H >=l,— 
F) CC^^^^-^mtt^^o Vtzt^-DX. if^m<DVi>7.^'S 

R^m^\zmM.r^^mz. 2 J^^CD7 FUX^X^^;/ 
^tr?tbthit?T^Ci:t-J;0. FJU^tr cn^Olf^ I P 
;fe^tXCC^3$itL.TU-F43J:rX^^ F pftg T^ci::^?^ 

[0 0 8 5] ^6 tr, *^?iIc^U.>^X:^^31«^ 3 9C7?-5 

^. 7 — ::7M(^RAM1 3c^7.^-y ^MJ^l 3 a:fe<J:D^ 

40 \z\>\z\t.. i(j^:)iA^«if§7 F u-x I P43<trX7^i/fs 

!l§7FU7:iP (n) ^5J:I/7^^Mt$gC C (n) :^^R 
AM 1 3C0X^^y ^^^^1 3 a43J:rXl 3 btClB^^tl 

TR 2 tcfe;^ F7$n^o b;*^;i^oT> dcOgPg-C, ^ 
%mMm=r^ri^^^ '7">#^;H/v?7.^TR l*5ckL^^ 
TR 2 tCX F7$nfc^'if37 Fl^X I P (n) :feJ:I>^7 
^ii/m?SCC (n) ti^y:^y'5'n,-y.V2\\z^y)m\'^ 

50 ^n^o^x. i^uy^xm.Wiii^m^mix^^. 
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[0086] ^(Dt^. 7.1^ IZ d^^XSl 3 
T^-kX-r^7KU;^UP-A^5<i:^UP-B(hbT 

P (n-l) ^^Uyv^mmiCC (n-l) COT-KU 
!f§7 Hl^X I P (n-l) *5j:D^:7^/f1f^CC (n- 

1) f)^mt^^nx\^'^^.- z<orz^. WM7 K I p 
(n) izwrn-t^^m^n^ hL^\z. ^wmzu^^o 

nTi.^^:;*<Z)1t!f§7 FI/X I P (n-l) :fec±:tX:7^^* 
1f?BCC (n~l) ^7^>7}^^;UUv^X^TR 143J:^ 
TR2tcn-K (Xh7) f ^ C <h;??^*oTtgT*^o 
T. ^^CCDi^/D^y i7T^if§T Hl/X I P (n-l) trm}§ 

IXTR 2c^5^-:^^ffil.:^T 1 p /7 "C^ijiisa^l^^ff 

\z^\^^x^mmL(ni5mz^r) i ^ n-z^^-e^^ir^ 

J; D ill D 3^ ^® 31 X :^ ^ ^ T -tr 7x 

[0 0 8 7] 2^^Jc^a!ltHi:a- >:/ H 1 0 t:::fev^xt^. c<D 

[0 0 8 8] ^(D^-o^Z. :^M(Dy^-i^mmmmiU. 

trj- OMP EGtf^y hxh V -M.<Dm.nmm^'^iMxn 

m!Bi^fj:E\t^mx$>^o ^fz. mmr^iBim^^a^m 
mT^ctfj'^x^^o 

[0 0 8 9] ±tEizxmmvrc:^^m\z'^^'^'^ 

^T — ^T-^'^^^m^rzmm:::L-y hit. VLDlzm 

iz. iv^^ X ;u - •/ > ^n^5^-:$^5[i3^.^fi. 
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31^^ ^ ffl A V < ^7 D 7^ □ ^ A J; ^ $iJPPT ^ 

fe7ii^;&^t^^-r. ir^tDXT^-- ^■^>^>^c^^$^J^i<hl^- 
X$>^. 
[0 0 9 0] 

10 -^-i ^aa-l^lz^^mmmmilt. {}>t^< t%l':::^(0^ 

m:^:z>y h^mmpm-r^ct^^-^mx^^. m^mm 

mm^'nvctt^x^^. ^(Dfz^. m^^mtjia^^ 

20 ^'^n^^mzm\^tzMm^mm(ommmm^^uzn 
^m^^fz^-^^mmm^m^'t^z^t^x^^o 

[0 0 9 1] $ e>li. *%0Jt;i43V^Tfi. l^uv^m 
^H^LT^feD. ^^f.tXJL'-y^'y hi:U7;l'^^Att 

30 ^-r^gfi^COF PGA. y^- Syiz-r. X>^5^^yH- 
Zl/-r^ X;$7 J^ir^l- • X(7)L S 1 , 7;U;^X 

[imMa)®¥;^l«B^] 

[1^1] ^mm\zi)'^t^^mm:::L-yh^m7.fz'^^^n 
rfuy^mx^^. 

[1^2] *^B^tC;5^;6^^ai9:x-^y K <Dffii§*M^S^^T 
[IEI3] 112 tc^TMfPn-- hcD^^n- HcD^^^ 

"^^m^mzTT^-rmx^^. 

^ O — 0ij ^ ^ ^ T= a5 ^ o 

[^6] ^>-^^'y)vu-j7.^<Dpvm^m^mz7r^Tmx 

[?f-^C7)|SBJ] 

1 ii55SV LD 

2 Aa/FIFO 

5^ 3 X^- M3- F^LUiUSS 
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